Injection of 3-amino-1,2,4-triazole into rats resulted in a rapid fall of liver catalase activity which gradually returned to the normal level, but the amount of catalase protein determined by the immunochemical method remained constant without any decrease in parallel with the enzyme activity.
Inactivation occurred more rapidly with soluble catalase (or Catalase-II) than with catalase in peroxisomes (Catalase-III) . Rate of recovery in enzyme activity from maximum inactivation was also investigated for Catalase-II and -III, and its results indicated that Catalase-II is synthesized more rapidly than Catalase-III. 
Result
Total Liver Catalase after AT Injection Fig. 1 shows the effect of AT on the total liver catalase, determined both enzymatically and immunochemically. After the injection of AT, the enzyme activity exhibited a rapid fall until a minimum level (1-2% of the control) was reached in about 2 hr. On the otherhand, the catalase protein measured by the immunochemical method remained unchanged. It has become evident from this finding that the enzyme-to-antigen ratio, i.e., the ratio of catalase determined enzymatically to the catalase determined immunochemically, indicates a fraction of active catalase in the total (active plus inactivated) catalase.
Starting 2 to 4 hr after the AT injection, the catalase activity increased progressively over a period of 3 days to the normal level. From the rate of this return of catalase activity it was calculated that the rate of catalase synthesis would be 20 ug/hr/g liver.") Soluble Liver Catalase after AT Injection
The effect of AT on the soluble liver catalase is demonstrated in Fig. 2 . The enzyme activity decreased to the minimum in 60 min after administration of the drug and returned Soluble/Total Catalase Activity after AT Injection Table I presents the calculated ratio of the soluble catalase activity to the total catalase activity at each time after AT injection. The ratio decreased with time until 30 min after the injection, indicating that the soluble catalase is more susceptible to AT than the catalase in particles (mainly in peroxisomes). After 60 min, however, both soluble and total catalase activity showed minimum value and the ratio was the same as that before the treatment. in Table I suggest a differential effect of AT on these two forms of catalase in rat liver. Since Catalase-II is adsorbed on subcellular particles in the presence of polyvinylpyrrolidone,7,10,14) Catalase-II and -III were isolated by the procedure as described in Experimental, and the effect of AT was examined by determining the enzyme-to-antigen ratio of each catalase. Fig. 3 illustrates a chromatographic separation of Catalase-II and -III in AT-injected rats, and the change in enzyme-to-antigen ratio of both catalases with time after AT injection is shown in Table II . It is evident that Catalase-II was inactivated by AT more easily than Catalase-III. Enzyme-to-antigen ratio was also examined with Catalase-II and -III at the stage of recovery from inactivation by the injected AT. Table III, showing one of such experiments, demonstrates that Catalase-II recovered more rapidly than Catalase-III. Fig. 4 summarizes all the data on the enzyme-to-antigen ratio of Catalase-II and -III after AT injection, including those in Tables II and III . If AT affects Catalase-II and -III in the same manner, the plots should be on each broken line in the graph. This was not the case, and the results indicate that Catalase-II was more rapidly inactivated by AT but recovered more rapidly in vivo than Catalase-III.
Reaction of AT with Purified Catalase-II and -III in Vitro
In order to compare the susceptibility of Catalase-II and -III to inactivation by AT, the reaction was examined in vitro and the results are shown in Fig. 5 . Under the specific conditions of the experiments loss in enzyme activity of two types of catalase displayed a similar kinetics. It appears that Catalase-II and -III have no remarkable difference in the sensitivity to AT in the presence of hydrogen peroxide. By injecting 3-amino-1,2,4-triazole into rats a rapid fall in liver total and soluble catalase activity was observed until a minimum level of 1-2% was reached in about 2 hr. This residual activity is due to the catalase of contaminating red blood cells, which has been found not to be affected by AT in vivo.3,5,8,15) Kinetics of inactivation of total liver catalase in the present study is the same as that reported by Rechcigl and Price,8) but, it was found anew that the amount of catalase protein which can be determined immunochemically, remains constant after AT injection. This evidence would indicate that the rate of the synthesis of liver catalase is not influenced by AT administration.
The ribosomes and the cell sap prepared from the liver of rats injected with AT, when incubated in vitro, incorporated the same amount of a radioactive amino acid into catalase as those from intact liver. 16) From this new finding it has become possible to express the fraction of enzymatically active catalase in the total (active plus inactivated) catalase by the ratio of enzymatically determined to immunochemically assayed catalase. By investigating this ratio of chromatographically separated Catalase-II and -III at various times after AT injection, differential effect of the chemical on these two types of liver catalase has been revealed. First, Catalase-II is more rapidly inactivated by AT than Catalase-III, and secondly, the rate of recovery is considerably higher in Catalase-II than in Catalase-III.
For the explanation of the first evidence we would refer to the difference in intracellular localization of these two types of catalase. Higashi and Shibata7) have demonstrated that Catalase-III occurs inside the peroxisomes and Catalase-II exists mostly in soluble form within liver cells. Therefore, Catalase-II might be more readily accessible by injected AT than Catalase-III . An alternative possibility that Catalase-II is by nature more sensitive to inactivation by AT, is not sufficient to explain the evidence completely (Fig. 5) , although it should be taken into consideration. Recently, Jones and Masters17) have reported the differential inhibition of the multiple forms of catalase in mouse tissue by injected AT. Their experiments have demonstrated that the more anodic electrophoretic forms are appreciably more susceptible to inhibition than slower migrating species. Their result may not be compatible with those in the present investigations.
